Background Anecdotally, many workers complain of stress at work. However, the relationship between work and stress needs clarification to allow risk assessment and risk management of this hazard in the workplace. Objectives To examine relationships between working hours, perceived work stressors, and psychological health in a group of managers. Methods Managers at two factories were invited to participate in an anonymous cross-sectional survey. All were asked to complete a work diary for a period of 1 week and a questionnaire comprising the 30-item General Health Questionnaire, an anxiety and depression scale, and questions identifying perceived workplace stressors. Results Over 60% of managers were above the threshold of caseness on at least one measure of psychological health. No statistically significant relationship was demonstrated between actual hours of work and psychological health. A relationship was demonstrated between some perceived workplace stressors and actual hours worked, and between some perceived workplace stressors and psychological health. Conclusions A large proportion of managers in a typical production environment appeared at risk of developing psychological illness. Hours of work were not directly related to psychological health, but were significantly associated with individual perception of some work stressors which, in turn, were associated with measures of psychological health. Perceived workload appeared more important in determining psychological health than actual workload.
INTRODUCTION
Psychological health at work, and stress in particular, are becoming subjects of concern to many practitioners of occupational health, employers and employees alike. There is an increasing recognition that psychological illnesses probably account for a large proportion of sickness absence as well as being responsible for some ineffective and inefficient performers still at work. While the exact burden of psychological disease is not clear there is some evidence to suggest it is considerable. Results from the trailer to the 1990 Labour Force Survey suggested a national prevalence for England and Wales of around 183,000 cases of work related stress, anxiety, or depression.' Teachers, 'other education workers', and professionals were reported to have significantly raised rates of such psychiatric illnesses. More recently, preliminary results from the 1995 Survey of Self-reported Work-related Illness estimated 302,000 individuals reporting stress, depression and anxiety made worse by work, of which 218,000 were caused by work. 2 This constituted approximately 12% of all work related ill health. An estimated further 261,000 reported stress at work as making their medical condition worse. Examples of conditions in this category included hypertension, heart disease, and stroke. Additionally, results published recently from the Health and Safety Executive's survey
Self-reported Working Conditions in 1995 suggest that
working conditions continue to be sub-optimal in some circumstances. 3 Approximately 60% of the working population thought they had too much work to do some of the time, and 20% all of the time, approximately 70% reported working to tight deadlines, and approximately 20% reported not getting enough help and support from people in charge at work. Jobs with significantly raised numbers of individuals reporting problems with workload included science and engineering, teaching, nursing, professional and related supporting management, and managerial.
Thus, the issue of workload, stress, and psychological health remains a significant issue among employees and employers in many workplaces. Within the participating companies it emerged as a specific concern among managers at one particular site prompting this investigation. However, our knowledge of work practices and customs within these businesses was such that we felt that there was relatively little evidence on which to base an appropriate response to this concern when initially raised. We therefore decided to survey a number of individuals within the businesses and assess concurrently their workload and their psychological health to try to identify those factors in their work which contributed towards the development of psychological ill health.
METHODS
A survey was conducted at two factories owned by a single company within the UK to investigate possible links between workload, work activity, stress and psychological health. Questionnaires were sent by post to 51 managers comprising the entire management teams at the two factories. Managers as a group were chosen for inclusion within the study because several had previously expressed concerns about the level of stress in their work and about their workload.
Managers were asked to complete questionnaires which including an anxiety and depression scale, 4 the 30-item General Health Questionnaire (GHQ 30), 5 and a perceived work-stressor score (Appendix 1). In addition all were asked to complete a detailed activity diary during the course of one working week (Appendix 2). No detailed personal information was provided on the questionnaire and no other identifying marks were made on the questionnaire to ensure all participants replies to the survey were anonymous. In addition replies were made directly to the occupational health department and kept within a file there to ensure confidentiality.
Statistical analyses were performed using chi-squared analysis for categorical variables and Student's t-test and analysis of variance for continuous variables. Equivalent non-parametric statistical test methods were used where appropriate. These are denoted in the text by the relevant test statistic: t for a Student's f-test, W for a Mann-Whitney test, F for an analysis of variance, and H for a Kruskal -Wallis non-parametric analysis of variance. Associations between continuous variables were tested using regression analyses. Analyses were performed on an IBM compatible personal computer using Paradox version 3.5 (Borland International, PO Box 660001, CA, USA) and Minitab release 10 (Minitab Ltd, Westwood Business Park, Coventry, UK) statistical software.
RESULTS
A total of 41 of 51 managers (80%) replied to the questionnaire. All had undergone routine pre-employment medical assessment and no relevant psychiatric or physical illness had been identified at the time they joined the company. No significant differences between the two factories in replies to any parts of the questionnaire were noted, except managers at one factory worked slightly longer hours than managers at the other (54.4 vs 50.7 hours per week, P<0.05).
Analyses of measures of psychological health
Results for the anxiety and depression scales and the GHQ 30 are given in Table 1 . The threshold for caseness is usually taken as a score of > 4 for the anxiety scale, > 1 for the depression scale, as an individual with this score has a 50% chance of clinically important disturbance. 4 Similarly, a threshold for caseness of >4 is used for the GHQ 3O.
S Twenty-six (63%) of managers were above the respective thresholds for at least one of the scores and 12 (29%) were above the thresholds for all three.
Analysis of work activity diaries
The mean (standard deviation, SD) amount of time spent working in the factory was 52.6 (5.9) hours per week, with an additional mean (SD) of 3.8 (3.9) hours per week worked at home. The mean (SD) total number of hours worked per week was 56.4 (6.8). Table 2 shows the proportion of work time allocated to different activities during the week that the work activity diary was completed. Within some of the work activity diaries some time could not be allocated to any activity, but in each case this represented only a small proportion of total work time. Table 3 shows the results for the number of managers identifying specific work characteristics as contributing to their perceived work related stress. The maximum number of perceived work stressors identified by a single individual was nine, the minimum was two. Seventy-one per cent of managers identified long hours of work as the most frequently cited stressor. In contrast only 10% identified not enjoying their job as a stressor.
Analysis of perceived work-stressor scores

Interactions between measures of work activity, perceived work stressors, and psychological health
No statistically significant association was demonstrated between measures of hours of work or hours given to any specific work activity in the work activity diary and any measure of psychological health.
No statistically significant relationship was demonstrated between hours of work recorded in the work diary and total number of adverse responses to the questions on perceived work stressors for each subject (regression analysis, P>0.1). However, total hours of work was significantly associated with a number of individual perceived stressors. Managers who answered 'yes' to the question 'Are your hours of work too long?' did work a greater mean total number of hours than those who did not (yes = 58h, no = 51h; t = 3.2l, P=0.005), and managers who answered 'yes' to the question 'Is your workload too much for you to cope with?' also worked a greater mean number of hours than those who did not (yes = 59h, no = 54h; t = 2.13, P=0.04). None of the other perceived work stressors showed a statistically significant association with hours of work.
No statistically significant relationship was demonstrated between total number of adverse responses to the questions on perceived work stressors and the anxiety, depression, and GHQ 30 scores. Again, however, some of the individual perceived work stressors did show a statistically significant relationship with the measures of psychological health.
Median anxiety scores demonstrated a significant association with answering adversely to the questions: 'Do you enjoy your job?' (no = 7, yes = 4; W=\33, P= 0.033); 'Are your hours of work too long?' (yes=5, no = 2; W=l3l, P= 0.004); 'Do you have impossible targets?' (yes = 5, no = 1.5; W=426, P= 0.037); and 'Is your workload too much for you to cope with?' (yes = 6, no = 2; W-333, P= 0.008).
Median depression scores demonstrated a significant relationship with answering adversely to the questions: 'Are your hours of work too long?' (yes = 3, no = 0; W=151, P-0.019); and 'Do you feel secure in your job?' (no = 3, yes = 0; 1^=351, P = 0.033).
Median GHQ30 scores demonstrated a significant relationship with answering adversely to the questions: 'Are your hours of work too long?' (yes = 6, no = 0; W= 122, P= 0.002); 'Do you have impossible targets?' (yes = 6, no =1.5; W=430, P= 0.049); 'Do you feel secure in your job?' (no = 7, yes=l; W=359, P= 0.021); and 'Is your workload too much for you to cope with?' (yes = 6, no = 1; W= 350, P= 0.028).
Thus, certain responses on the 'perceived work stressor' questionnaire were associated with some measures of increased working hours and an increased score on some of the measures of psychological health. Answers to the three questions: 'Are your hours of work too long?', 'Is your workload too much for you to cope with?', and 'Do you have impossible targets?', were then aggregated into a single score, 'yes' answers scoring 1 point and 'no' answers scoring zero. A clear relationship was demonstrated between the number of 'yes' responses to these three questions, mean hours of work, and measures of psychological health (Table 4) . The scores on the psychological health questionnaires used in this study suggest that considerable numbers of the subjects included within this study were at risk of developing psychological illness. Over 40% of subjects were above the threshold for caseness on each of the tests used. Other surveys of working populations have reported similar levels of caseness, although there is little data from manufacturing industry with which to compare these findings. 6 That such a high prevalence of caseness was identified, and the fact that such a large proportion of these managers are consequently at risk of developing overt psychological illness, must be of concern.
We were surprised that the objective measures of workload recorded in the work activity diary showed no relationship to the measures of psychological health as we might have expected. Much has been written previously implying a relationship between workload, stress, and psychological health, although such a relationship has not been unequivocally demonstrated. However, a recent meta-analysis of most of the available published evidence on this subject concluded 'the meta-analytic results of this study together with the findings in the qualitative review, offer support for a link between long work-hours and ill health'. 7 Superficially, the results from this study would not support that conclusion, and would imply that work diaries alone would not constitute a good screening tool to identify workers at risk of developing psychological illness.
However, some of the perceived work stressors, or subjective measures of workload, did show a statistically significant association with the measures of psychological health. In particular the respondents who answered yes to the questions 'Are your hours of work too long?' and 'Is your workload too much for you to cope with?' had significantly higher median scores on measures of psychological health. These same perceived stressors or subjective measures of workload also showed a statistically significant association with some objective measures of workload. Thus, it appears that objective measures of workload are associated with measures of psychological health indirectly through an individual's own perception of workplace stressors and workload. A previous study of work characteristics and psychiatric health among civil servants has demonstrated a similar phenomenon. 8 The implications of these findings for improving workplace health and safety are not straightforward. Most health and safety professionals are accustomed to making a risk assessment, and consequently reducing the risk to health through risk management. From this study it appears that simply measuring hours of work or some other aspect of workload will not necessarily identify those at risk of psychiatric illness. Rather, an individual's perception of their workload seems to be the key to identifying those at risk of psychiatric illness, and different individuals may have a widely differing perception of the same work. Traditional methods of risk assessment rely on objective assessment as much as possible. Clearly, in this situation objective quantification of risk is difficult as in a given work situation different individuals may perceive their workload in very different ways and so have a very different risk. An individual's perception of their workload is inevitably, to some degree, subjective. From these data it appears that perception is the key to translating hazard into risk, and so this must be taken into account in any valid risk assessment (Fig. 1) . Greater cognizance of individual variability will need to be made when trying to assess risk to psychological health, and it may even be possible to characterize this mathematically. In the interim these data emphasize the difficulty of dealing with the issues of workplace stress and psychological health. 
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